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It has been suggested that there are several mechanisms for theta aurora formation. One mechanism that is generally accepted 
is the one associated with interplanetary magnetic field (IMF) BY transition. When the sign of IMF BY switches during strong 
northward IMF, in the ionosphere, the duskside or dawnside plasma sheet is detached and the isolated plasma sheet drifts 
dawnward or duskward into the polar cap to form the theta aurora configuration [Cumnock et al., 1997; Chang et al., 1998; 
Kullen et al., 2002]. This formation process of the theta aurora is supported by global magnetohydrodynamic (MHD) 
simulations [Slinker et al., 2001; Kullen and Janhunen, 2004; Naehr and Toffoletto, 2004; Tanaka et al., 2004]. Watanabe et al. 
[2014], using MHD simulation, showed possible existence of a unipolar field-aligned current (FAC) system within the 
crossbar of the theta aurora. When the theta aurora is drifting duskward, the FACs are located on the dawnside boundary of the 
crossbar adjacent to the “new” lobe and they flow away from the ionosphere. Conversely, when the theta aurora is drifting 
dawnward, the FACs are located on the duskside boundary of the crossbar adjacent to the “new” lobe and they flow into the 
ionosphere. This unipolar FAC system drives nightside part of the round cell that causes the drift motion of the theta aurora 
crossbar. To the best of our knowledge, there has been no previous report on such a unipolar FAC system. The purpose of this 
paper is observational verification of the simulation results, using magnetic field and precipitating particle data obtained by 
DMSP satellites. On 24 October 2003, a well-defined stepwise change in IMF BY during strong (~ 20 nT) northward IMF 
periods triggered a theta aurora. We confirmed from the DMSP data the presence of the very FAC system predicted by the 






この形成過程はグローバル電磁流体（MHD）シミュレーションでも再現されている[Slinker et al., 2001; Kullen and 







ン結果の検証を行うものである。2003 年 10 月 24 日、強い（約 20 nT）北向き IMF が続いている期間に、階段
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